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B pa6oTe npe/],JioJKeHa napajijiejibHaa peajiHsai^HH ajiropHTMa KaHHana ^jih peme- 

C^ I HHa 3a/i,aH noHCKa KpaTHaitniero h KopoTKoro seKTopoB b pemeTKe. AjiropHTM mo- 

jKeT npHMeHHTbCH B cocTase 6jioHHoro MeTo^a KopKHHa-SojioTapeBa, Tax h nesaBHCH- 

^SJ . MO. 3KcnepnMeHT noKasaji 3-KpaTHoe ycKopeHHe pa6oTbi 6jioHHoro MeTo^a KopKHHa- 

^H ! SojiOTapeBa na HeTbipex5i;];epHOH CHCTeMe. C HcnojibsoBaHneM ajiropHTMa 6bijiH nojiy- 

H^' HeHbi 1-e H 6-e MecTa Ha KOHKypcax noHCKa KopoTKHx BeKTopoB. 

^sO I KjiiOHeBbie cjiOBa: peiueniKU, napajiejibHuu amopumM, noucK KoporriKozo ecKmopa, 

noucK Kpamuauiuezo eenmopa, 6aohhuu Memod KopKUHa-3ojiomapeea. 

Onpe/i,ejieHHe 1. Baanc B = {61,62, • • • ,bm} pemexKH L G R^ npHBe^en 6jiohhl.im 
Mexo^oM KopKHHa-3ojioxapeBa(BKZ, Block Korkin-Zolotarev method, [1]) 6jiokom /3, ecjin: 

jj ! 1) 6a3HC B iipHBe^eH no ^jinne; 

2) ||6^|| = Xi{Li),i = 1, . . . ,m, r^e Ai(Lj)-KpaxHaiimHH Bexxop b o6paxHoit (conpajKen- 
hoh) pemexKe Lj, oGpaaoBaHHoii opxoroHajit.Ht.iM ;:,oHOJiHeHHe iipocxpancxBa BeKxopoB 

O I BKZ-Mexo^ co^epjKHx ^Ba ochobhbix ajiropnxMa nofljie>Katu;Hx pacnapajiJiejiHBaHHio: 

opxoroHajiH3ati;HK) 6a3Hca pemexKH h hohck KpaxHaiimero BCKxopa. Boiipoc pacnapajijie- 
jiHBaHH3 opxoroHajiH3aii;HH 6a3Hca paccMaxpHBajica b paGoxe |2]. 
O ' PemeHHe sajxaHU noncKa KpaxHaflmero Bexxopa 6y;];ex 3aKjiioHaxt.c3, b hojihom nepe6o- 

^__\ '. pe Bcex jiHHeHHbix KOM6HHaij,HH BeKxopoB 6a3Hca pemexKH ||x|| = HX^Iii ^i^iW ^ A'^,Xi G 

Z, rfle A - HopMa hckomofo KpaxHafimero Bexxopa. B KanecxBe HopMt.1 Gepexca BepxHaa 
oti;eHKa fljiHHt.1 KpaxHafimero Bexxopa, A = y/^det{L)m^ rfl^e 7m-KOHcxaHxa 3pMHxa, b 
xex cjiynaHx, Kor^a HaHMeHtjniHii h3 BCKxopoB b 6a3Hce pemexKH npeBocxo^Hx on;eHKy, 
C^ ■ ||6i|| > iy7mdet(L)™, [3]. Ho 3xoii npHHHHe npe^BapHxejii^Hoe npHBe^enne 6a3Hca pemex- 

KH H03BOJi5iex yMent^mnxij iipocxpancxBO nepe6opa Xi. C ti,ejii3io yMeni^meHHa: iipocxpan- 
cxBa nepeGopa pacnnmeM 6a3Hc pemexKH, Hepe3 opxoroHajiBHbie BeKxopa, fljis npocxoxt.1 
H3Jio>KeHH5i (conpHJKeHHOH npH Bt.iHHCJieHHH Ha npaKXHKe c yxpaxoii npeHMym;ecxB napaji- 
jiejiH3Ma, xapaKxepHbix ^jih coBpeMennbix QR-Mexo^oB pa3Jio>KeHHa:) Hcnojib3y5i Mexo^ op- 
xoroHajiH3ati;HH FpaMMa-IIlMH^^xa. HojiynHM fej = Yl]=if^i,jbj~,'2 ^ i ^ m,l ^ j < i ^ tti, 
r^e fiij - K034)4)Hu;HeHxt.i FpaMa-IIlMH^xa. Jlerxo yGe^Hxiaca, hxo b 3xom cjiynae hohck 
Kpaxnafimero Bexxopa CBO^nxbca k pemenHio CHCxeMt.1 HepaBencxB: 

2 |k±||2 / /|2 
Xm~l ~'t~ f^m,m.-lXm.) \\bm~l\\ ^A — X^ 0^ r^rro / — ( t -L\^"^ t , , '\2lll,±||2 






^ 



(^i+Er:2^i/'i.jrii''iir<-42-Er.2', 

H Bt.i6opy o^Horo h3 ti;ejioHHCjieHHt.ix BexxopoB, y Koxoporo HopMa CKajiJipHoro npoH3- 
BefleHHa c 6a3HcoM pemexKH MHHHMajiBHa. 



B. C. VcariOK 



OopMajiHsya sa^^any, nojiynnM o6xo;i, ;];epeBa ot Kopna k jincxy, b KaJK^^oft h3 BepniHH 



KOToporo 

XOflHT 2 ■ 



3emaeTC3 cooTBeTCTByiomee jiHHeflHoe ypaBHeHHe. Hs KopHH SToro flepeBa bbi- 



/>;rdct(L)"i 
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BeTBeil HjiH 2 
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B cjiynae npeflBapHTejiBHoro 



npHBe^eHHa 6a3Hca pemexKH. B CHjiy CHMMexpHHHOCTH ;];epeBa (no CBoficTBaM HopMBi), ^jih 
nojiyHeHHH hckomofo KpaxHaiimero BCKTopa nan Heo6xo^HMO nepe6paTB tojibko nojioBHHy 
ero BepniHH. B pesyjiBxaxe nojiHoro oGxo^a ^epeBa ox Kopna: k jincxy, mbi 6yfleM nojiynaxt 
npeflnojiaraeMbiii KpaxHafiniHii Bexxop x c HopMoit MeHBine jih6o paBHoii hckomoh. Ecjih 
HopMa nojiyneHHoro Bexxopa 6y^ex MeHBine sa^aHHofi panee, ii;ejiecoo6pa3HO o6hobhxb ee, 
c ii;ejiBio yMeHBineHHa npocxpancxBa nepe6opa. OcxanoBKa ajiropnxMa ocymecxBjiaexca, 
Kor^a saBepmen o6xo^ BepniHH ^epeBa hjih mbi nojiynnjin Bexxop c ^ocxaxonnoH ^jia nac 
HopMOH, B cjiynae noncKa KopoxKoro Bexxopa. KaacflBiii ns hoxokob ocymecxBjiaex bbihhc- 
jieHHe CBoeii BexKH ncxo^^amefi h3 Kopna ^epeBa. 

AjiropHTM 1 HoHCKa Kpaxnaiiniero BeKxopa b pemexKe L{B),B = {bi,b2, ■ ■ -bm}- 



Bxofl: \\b^ 



l^mll' /^ij' ^'^" HOMep noxoKa, HannnaH c 1 



Bfaixofl: BeKxop x = {xi,X2, ...,x„J G Z"' : \\Yl"Li^ih 
1: x = {l,O,O,...,O},/i = {Or,X = {0}; 
2: ^Jia i = 1, ...,m : k = (x, + ZljLj+i ^^i/^i,*)^ ||^i^|| ^ 
3: Ecjih {Yl%i+i Ij > A) : i = i + 1, Xi = Xi + 1; 

4: Ecjih {J2T=i Ij ^ A a i = 1): Ecjih J2T=i ^j^j 
X + {a;}™ = X + {^7^1 xjbj}, xi=xi + id; 
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Ecjih (^"L, I, ^ A h t ^ 1) : 



i, Xj 



l^j=i+l{^jf''ji) 



V^=^ 



i + 1 'J 



7: BtiBecTH BeKxop c MnnnMajiBHon nopMoii ns MHOxcecxBa X. 

^aHHBiii ajiropnxM 6biji peajinaoBan na ocnoBe noxoKOBon Mo^ejin NPTL (Native 
POSIX Thread Library, |3]) no^ CentOS 6.3. OcymecxBjiHH npHBe^enne lOS-Mepnoii pe- 
niexKH BKZ-Mexo^oM npn /3 = 52, 4-x noxoKax ncnojinaeMBix na AMD Phenom 965/8 Gb 
DDR2-800, iipo^eMOHCxpnpoBaji 3-KpaxHoe ycKopenne BBinojinenna Mexo^a no cpaBnennio 
c fplll-4.0.1, [5]. C HcnojiBSOBanneM ^annoro ajiropnxMa 6bijih nojiynenBi 1-e n 6-e Me- 
cxa na Me^K^ynapoflHOM KOHKypce ajiropnxMOB noncKa KopoxKHX BexxopoB j6], ^Ji3 nopM 



A = m- det(L)m n A = 1.05 ■ 



r(f+ij 



v^ 



■ det(L)m, cooxBexcxBenno. 
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Usatyuk V.S. THE IMPLEMENTATION OF THE PARALLEL SHORT- 
EST VECTOR ENUMERATE IN THE BLOCK KORKIN-ZOLOTAREV 
METHOD . This article present a parallel CPU implementation of Kannan algorithm for 
solving shortest vector problem in Block Korkin-Zolotarev lattice reduction method. Im- 
plementation based on Native POSIX Thread Library and show linear decrease of runtime 
from number of threads. 

Keywords: shortest vector problem, SVP, block Korkin-Zolotarev, BKZ, lattices, parallel 
algorithms. 
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